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[Title of the Invention] LIGHT GUIDE AND A PLANAR LIGHT-EMITTING 
DEVICE 

[Abstract] 

[Problem to Be Solved] 

To provide a light guide and planar light -emit ting device, by means of 
which light is visible at a distance in a direction at an angle with 
the normal line to the surface. 
[Solution] 

The light guide 2 is provided with an incident face 3 through which 
light comes in, a surface 4 totally reflecting the incident light 
which comes in through the incident face 3, and protrusion portions 9 
formed in the surface 4 to emit light so that the light intensity is 
highest in a range of 30 to 85 degrees with the normal line to the 
surface 4 . 





[Claims] 

Claim 1 A light guide comprising a transparent member in a 
substantially plate-like shape, characterized in that it comprises an 
incident face to which light is incident; a surface totally reflecting 
the light which enters through said incident face; and a light- 
emitting portion formed in the surface to emit light so that light 
intensity is highest in a range of "30 to 85 degrees relative to the 
normal line to the surface. 

Claim 2 The light guide according to claim 1, characterized in that 
said light emitting portion comprises at least either a plurality of 
recess portions in a concave shape or a plurality of protrusion 
portions in a convex shape. 

Claim 3 The light guide according to claim 2, characterized in that at 
least either the recess portions or the protrusion portions has an 
emitting plane at an angle of 37 to 47 degrees with respect to the 
normal line to said surface. 

Claim 4 The light guide according to claims 2 or 3, characterized in 
that at least either the recess portion or the protrusion portion is 
configured to be a substantially conical shape. 

Claim 5 The light guide according to claim 2, characterized in that at 
least either the recess portion or the protrusion portion is formed 
with a curved surface. 

Claim 6 The light guide according to any one of claims 2 to 5, 
characterized in that at least either the recess portion or the 
protrusion portion has a mark-forming portion which forms a mark. 

Claim 7 A planer light-emitting device, characterized in that it 
comprises the light guide as set forth in any one of claims 1 to 6; a 
light source emitting light incident to the . incident face of said 
light guide; and a reflector positioned in the neighborhood of said 
light source to reflect the light emitted by said light source so as 
to guide the light to said incident face of said light guide. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Technology] 

The present invention relates to a light guide and a planar light- 
emitting device emitting the light incident thereto. 

[0002] 

[Prior Art] 

A planar light-emitting device has been used for an emergency lamp, a 
signboard etc., which makes characters, patterns etc recognizable by 
light. The planar light-emitting device consists mainly of a box- 
shaped case made of an opaque material and a light source housed in 
the case. A portion of the surface of the case is provided with a 
transparent member for displaying characters, patterns etc. In order 
for the characters, patterns etc to be recognizable, the light source 
in the case is lit to emit light inside the planar light-emitting 
device and the light emitted from the light source exits outside 
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through the transparent member. Incidentally , the planar light- 
emitting device is usually manufactured assuming that the surface is 
viewed in front of the surface. Therefore the light intensity is 
highest in the direction nearly normal to the surface. 
[0003] 

[Problem to Be Solved by the Invention] 

In a case where such a planar light-emitting device is mounted, for 
instance, on a wall in a narrow and deep longitudinal space in a 
passage of a hotel or a cabin of an airplane, the surface of the 
light-emitting device is often viewed from the side rather than, in 
front of the surface. In that case, the light intensity in the lateral 
direction is low, so that there is a problem that the characters or 
patterns etc, or even light, cannot be recognized unless a person 
comes close to the location where the planar light-emitting devise is 
mounted. This, recognition becomes more difficult with a narrower space, 
In order to solve this problem, the present invention has now been 
made . 
[0004] 

More specifically, the object is to provide a light guide and a planar 
light-emitting device in which light is visible at a distance at an 
angle with the normal line to the surface. 
[0005] 

[Means to Solve the Problem] 

The light guide according to claim 1 is a light guide comprising a 
transparent member in a substantially plate-like shape, characterized 
in that it comprises an incident face to which light' is incident; a 
surface totally reflecting the light which enters through said 
incident face; and a light-emitting portion formed in the surface to 
emit light so that light intensity is highest in a range of 30 to 85 
degrees relative to the normal line to the surface. In this invention 
and all of the inventions below, the definitions and technical 
meanings of the terms are as describe below unless otherwise specified. 
The shape of a light guide is not restricted to but can be made, for 
example, in the form of a substantially rectangular or circular shaped 
plate. Furthermore, as the transparent member, any light-transmitting 
member can be utilized. For example, a transparent synthetic resin, 
such as acrylic resins, polycarbonate, polystyrene, or glass etc, may 
be named. In addition, the light guide plate of the present invention 
is not specifically restricted to but can be used for an emergency 
light, a signboard, or an aircraft vectoring board. It is pointed out 
that the incident face is present either in a side face which forms an 
outer side of the light guide, or in an inner face present inside. In 
the present invention the surface denotes the face comprising the 
light-emitting portion. The light guide according to claim 1 has an 
emitting portion formed in the surface, emitting light with the 
highest intensity in the range of 30 to 85 degrees with respect to the 
normal line to the surface and, therefore, light is visible at a 
distance in a direction at an angle with the normal line to the 
surface . 

[0006] The light guide according to claim 2 is the light guide as set 
forth in claim 1, characterized in that said light emitting portion 
comprises at least either a plurality of recess portions in a concave 
shape or a plurality of protrusion portions in a convex shape. As the 
shape of the recess portion or the protrusion portion, a prismatic, 
pyramidal, conical, or curved-surface shape may be mentioned, but not 
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' restrictive. The light guide according to claim 2 has the emitting 
portion comprising at least either a plurality of recess portions each 
configured in a concave shape or a plurality of protrusion portions 
each configured in a convex shape and, therefore, light is- emitted so 
that the light intensity can be assuredly highest in the range of 30 
to 85 degrees with respect to the normal line to the surface. 
[0007] The light guide according to claim 3 is the light guide 
according to claim 2, characterized in that at least either the recess 
portions or the protrusion portions has an emitting plane at an angle 
of 37 to 47 degrees with respect to the normal line to said surface. 
The shape of the recess portion or protrusion portion is not 
restricted to, but can be a prismatic , pyramidal, conical, or curved- 
surface shape. The reason why the emitting plane is specified herein 
as being at an angle in the range of 37 to 47 degrees with respect to 
the normal line to the surface is that, within the aforesaid range, 
the light passing through the light guide will more probably be 
incident nearly vertically to the emitting plane and this facilitates 
light to emit outside through the emitting plane. In the light guide 
according to claim 3, at least either the recess portion or the 
protrusion portion has an emitting plane at an angle of 37 to 47 
degrees with respect to the normal line to the surface and, therefore, 
it is assured that light is emitted with the highest light intensity 
in the range of 30 to 85 degrees with respect to the normal line to 
the surface. 

[0008] The light guide according to claim 4 is the light guide 
according to claims 2 or 3, characterized in that at least either the 
recess portion or the protrusion portion is configured to be a 
substantially conical shape. In the light guide as set forth in claim 
4, since at least either the recess portion or the protrusion portion 
is configured to be a substantially conical shape, light can emit 
efficiently and it can be manufactured readily. 

[0009] Further, at least either the recess portion or the protrusion 
portion may be formed of at least three planes rather than a conical 
shape. The recess portion or the protrusion portion formed of at least 
three planes is not restricted to but may be a prismatic shape or a 
pyramidal shape. Since at least either the recess portion or the 
protrusion portion is formed of at least three planes, light can emit 
efficiently. 

[0010] The light guide according to claim 5 is the light guide 
according to claim 2, characterized in that at least either the recess 
portion or the* protrusion portion is formed with a curved surface. 
Because the light guide according to claim 5 has at least either the 
recess portion or the protrusion portion formed with a curved surface, 
it can be manufactured readily. 

[0011] The light guide according to claim 6 is the light guide 
according to any one of claims 2 to 5, characterized in that at least 
either the recess portion or the protrusion portion has a mark-forming 
portion which forms, a mark. The mark herein is understood to mean 
letters, pattern, symbols or a combination thereof. The recess portion 
or the protrusion portion may comprise just a mark-forming portion and 
the other portions may be light-shielded. In the light guide according 
to claim 6, because at least either the recess portion or the 
protrusion portion has a mark-forming portion, the mark is made 
visible by light. 

[0012] The planar light-emitting device according to claim 7 is a 
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planer light -emitting device, characterized in that it comprises the 
light guide as set forth in any one of claims 1 to 6; a light source 
emitting light incident to the incident face of said light guide; and 
. a reflector positioned in the neighborhood of said light source to 
reflect the light emitted by said light source so as to guide the 
light to said incident face of said light guide. The light source is 
not limited to, but may be a fluorescent lamp, an incandescent lamp, 
or a light-emitting diode. The position of the light source is not 
limited to, but may be in the neighborhood of the side face of the 
light guide or inside the light guide. The reflector is not limited to, 
but may be bright aluminum, or a silver vapor-deposited polyethylene 
terephthalate (PET) film. Furthermore, a reflective tape is preferably 
applied to the side faces of the light guide. This is because light is 
prevented from emitting through the side faces by the reflective tape 
bonded to the end faces. The planar light-emitting device according to 
claim 7 is provided with the light guide as set forth in any one of 
claims 1 to 6 and, therefore, light is recognizable at a distance in a 
direction at an angle with the normal line to the surface. 
[0013] 

[Embodiments of the Invention] (First Embodiment) The planar light- 
emitting device in accordance with the first embodiment of the present 
invention will be described hereinafter. Figure 1 shows a schematic, 
perspective view of the planar light -emitting device in accordance 
. with the present embodiment, and Figure 2 shows a schematic, vertical 
sectional view of the light guide of the planar light-emitting device 
in accordance with the present embodiment. 

As shown in Figures 1 and 2, the planar light-emitting device 1 in 
accordance with the present embodiment mainly has a generally plate- 
like light guide 2, which is formed in a rectangular shape. The light 
guide 2 is made of, for example, a transparent synthetic resin, such 
as acrylic resins, polycarbonate or polystyrene, or a transparent 
material such as glass. The face through which light enters the light 
guide 2 is hereinafter referred to as an incident face, and the face 
on which protrusion portions 9, as will be described below, are formed 
is referred to as a surface. The face opposite the surface is referred 
to as a rear face, and the face(s) sandwiched between the surface and 
the rear face is (are) referred to as a side face. Furthermore the 
longitudinal direction of the light guide 2 is referred to as a 
lateral direction. 

[0014] The incident face 3 of the light guide 2 in accordance with the 
present embodiment lies in the right side face. The thickness, of the 
planar light-emitting device 1 can be made thinner by having the 
incident face 3 lying on the side face. Consequently, the weight and 
space can be saved. 

[0015] A fluorescent lamp 5, as a light source, is located in the 
neighborhood of the incident face 3 of the light guide 2 . A lighting 
circuit 6 is electrically connected to the fluorescent lamp 5 so as to 
turn on the fluorescent lamp 5 . Additionally, on the rear face side of 
the fluorescent lamp 5, a reflector 7 made of bright aluminum is 
located to reflect the light which emits from the fluorescent lamp 5 
and to guide it to the incident face 3. On the side faces of the 
light-guide 2 except the incident face 3, adhered, is a length of 
reflective tape 8 comprising, for example, silver vapor-deposited 
polyethylene terephthalate (PET), so that light coming in through the 
incident face 3 is prevented from emitting through the side faces. 
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[0016] Furthermore, on the surface 4 of the light guide 2, a plurality 
of triangular prism-like protrusions 9 are formed, as emission 
portions, in upward and downward directions at given intervals. Thus 
the emitting plane 10 can exist at an angle with the surface 4 in a 
lateral direction* of the protrusion portion 9 by that the protrusion 
portions 9 are formed in upward and downward directions on the surface 
4 . Additionally, the angle formed between the emitting planes 10 in 
the cross-section of the protrusion portion 9 is preferably in the 
range of 74 to 94 degrees. Namely, each emitting plane 10 of the 
protrusion portion 9 is preferably at an angle with the surface 4 in 
the range of 37 to 47 degrees. The protrusion portions 9 as a whole 
form a mark, EXIT.'' Such a light guide 2 can be formed by commonly 
employed injection molding. 

[0017] Next the usage of the planar light-emitting device 1 in 
accordance with the present embodiment will be described. In order to 
allow the light guide 2 of the planar light-emitting device 1 to emit 
light, the fluorescent lamp 4 is turned on by a lighting circuit 6, 
and the light emitted by the fluorescent lamp 5 is made to enter the 
inside of the light guide 2 through the incident face 3. The incident 
light repeats a total reflection on the surface 4 and the rear face of 
the light guide 2 due to the difference in reflective indices between 
air and the light guide 2 to travel back and forth inside the light 
guide 2. The light is reflected also on the side faces, since 
reflective tape 8 is applied to the side faces other than the incident 
face 3. In the present embodiment, since the protrusion portions 9 are 
formed on the surface 4, light can be made to emit through the 
emitting plane 10 so that the light intensity is highest in the range 
of 30 to 85 degrees with respect to the normal line to the surface 4. 
In other words, because the emitting plane 10 of the protrusion 
portions 9 is at an angle with the surface 4, the incident angle 
thereto can be smaller than that to the surface 4. Thus, even light 
which totally reflects on the surface 4 is allowed to emit through the 
emitting plane 10 as shown in Figure 2. The smaller the incident angle 
to the emitting plane 10, the easier the emission through the emitting 
plane 10, and thus the light at an angle of 30 to 85 degrees with the 
normal line to the surface 4 emits more easily than the light in the 
direction normal to the surface 4. Accordingly, light is allowed to 
emit through the emitting plane 10 so that the light intensity is 
highest in the range of 30 to 85 degrees with the normal line to the 
surface 4. Further, for lights, there is a case where an incident 
angle of light to the emitting plane 10 is larger than that to the 
surface 4. However, if protrusion portions 9 are not formed on the 
surface 4, light reflects totally and emits little outside, thereby 
having no effect. Consequently, in a case where such a planar light- 
emitting device 1 is mounted, for instance, on a wall in the narrow 
and deep longitudinal space of the passage in a hotel or a cabin of an 
airplane and the light-emitting device 1 is viewed from a location in 
the range of 30 to 85 degrees with respect to the normal line to the 
surface 4, light emitted from the emitting plane 10 is visible even at 
a distance. 

[0018] Further, the protrusion portions 9 of the light guide 2 as a 
whole form the mark, n «- EXIT," so that the mark, EXIT", is visible 
at a certain angle with the normal line to the surface 4 . Additionally, 
because the protrusion portions 9 are arranged at given intervals, the 
light transmitted through the emitting plane 10 is prevented from 
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hitting the other emitting planes 10, thereby preventing diffuse 
reflection. 

[0019] (Example) An example will be described hereinafter. In the 
present example, a planar light-emitting device 1 in accordance with 
the afore-mentioned embodiment was employed to determine the light 
distribution: The conditions for the measurement will be described 
below. In the present example, there was used a light guide with 130mm 
in length, 100mm in width, 3mm in thick, having protrusion portions of 
0.6mm in height. An acrylic resin was injection molded into the light 
guide. In addition, a striplight fluorescent lamp was employed as a 
fluorescent lamp. The measurement results will be given below. Figure 
3 shows a light distribution curve illustrating the distribution of 
light of the planar light-emitting device in the present example. The 
measurement of the light distribution of the planar light-emitting 
device gave the light distribution curve as shown in Figure 3 . It is 
confirmed from Figure 3 that the location with the highest light 
intensity is at about 75 degrees with the normal line to the surface. 
Accordingly, it is verified that in a case where the planar light- 
emitting device is mounted on a wall in the narrow and deep 
longitudinal space, the location at about 75 degrees with the normal 
line to the surface is the farthest point where the light emitted from 
the light-emitting plane is visible. 

[0020] (Second Embodiment) The second embodiment will be described 
bellow. What is same as in the preceding embodiment will not be 
explained below. In the present embodiment, a light-emitting diode is 
inserted in the light guide 2. Figure 4 shows a schematic, vertical 
sectional view of the planar light-emitting device 1 in accordance 
with the present embodiment. As shown in Figure 4, in the light guide 
2 of the present embodiment, there is formed a substantially 
cylindrical cavity 21, in which a light-emitting diode 22 is inserted 
as a light source. The incident face 23 in accordance with the present 
invention exists in the inner face of the light guide 2, which forms 
the cavity 21. Furthermore, a reflector 24 isprovided on a side of the 
surface 4 of the cavity 21 and is adapted to reflect the light emitted 
from the light-emitting diode 22 and to guide the light to the 
incident face 23. Thus in the present embodiment, since the emitting- 
diode 22 is inserted in the light guide 2, weight and space saving can 
be achieved more, in addition to similar advantages as attained in the 
first embodiment. 

[0021] The present invention is not limited to those described in the 
above-mentioned embodiments. Modification may be properly made on 
configurations, materials and configurations of each members without 
departing from the spirits of the present invention. Figure 5 shows a 
schematic, vertical sectional view of a planar light-emitting device 1 
in accordance with a modified embodiment. In this embodiment, the 
protrusion portions 9 are formed on the surface 4, but recess portions 
31 in a shape of triangular prism may be formed as shown in Figure 5. 
Even in the case where recess portions 31 are formed, the same 
advantage as in the embodiments described above can be obtained. 
Figure 6 shows a schematic, perspective view of a planar light- 
emitting device 1 in accordance with another modified embodiment. In 
this embodiment, protrusion portions 9 in a shape of triangular prism 
are formed on the surface 4, but the protrusion portions 41 in a 
conical shape may be formed, as shown in Figure 6. Even in the case 
where protrusion portions 41 are formed in a conical shape, the same 
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advantage as in the embodiments described above can be obtained. 
Furthermore, in the embodiments described above , protrusion portions 9 
are formed in the upward and downward directions of the light guide 2, 
but the protrusion portions 9 are formed in the lateral direction so 
that emitting planes 10 exist in the upward and downward directions if 
it is viewed from the upward and downward directions. Further, parts 
of the surface 4 other than the protrusion portions 9 may be coated or 
light-shielded in order to prevent leakage of light through the 
portions other than the protrusion portions 9. Besides, a reflective 
sheet may be placed on the rear face of the light guide 2. In such a 
case the rear face and the reflective sheet are not bonded to each 
other. 
[0022] 

[Effects of the Invention] 

As described above in detail, with the light guide in accordance with 
the invention as set forth in claim 1, light is visible at a distance 
in a direction at an angle with the normal line to the surface. With 
the light guide in accordance with the invention as set forth in claim 
2, light can be emitted so that the light intensity is highest in the 
range of 30 to 85 degrees with respect to the normal line to the 
surface. With the light guide in accordance with the invention as set 
forth in claim 3, light can be emitted so that the light intensity is 
more assuredly highest in the range of 30 to 85 degrees with respect 
to the normal line to the surface. With the light guide in accordance 
with the invention as set forth in claim 4, it can be readily 
manufactured and, further, light can be emitted more efficiently. The 
light guide in accordance with the invention as set forth in claim 5 
can be readily manufactured. With the light guide in accordance with 
the invention as set forth in claim 6, a mark is visible by light. 
With the planar light -emitting device in accordance with the invention 
as set forth in claim 7, light is visible at a distance in a direction 
at an angle with the normal line to the surface. 

[Brief Description on the Drawings] 

Figure 1 shows a schematic, perspective view of the planar light- 
emitting device in accordance with the first embodiment. 
Figure 2 shows a schematic, vertical sectional view of the light guide 
of the planar light -emitting device in accordance with the first 
embodiment . 

Figure 3 shows a light distribution curve illustrating the 
distribution of light of the planar light-emitting device in 
accordance with the embodiment . 

Figure 4 shows a schematic, vertical sectional view of the planar 
light-emitting device in accordance with the second embodiment. 
Figure 5 shows a schematic, vertical sectional view of a planar light- 
emitting device in accordance with a modified embodiment. 
Figure 6 shows a schematic, perspective view of a planar light- 
emitting device in accordance with another modified embodiment. 
[Explanation on the reference numerals] 
1: Planar light-emitting device 
2 : Light guide 
3 and 23 : Incident face 
4 : Surface 
5: Fluorescent lamp 
7 and 24: Reflector 
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9 and 41: Protrusion portions 
10: Emitting plane 
31: Recess portions 



(Comment in translation: the Chinese characters seen in Figs 1 and 6 
means "Exit".). 
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1-4. Hltt, *^»«^®^4ffi*%7e^E^^ 
WtSLfcjWaa-C* 1 ). 02ii. *»fi^«ffiit«i4 
i8«»3(3IBW«3fc* ^«^W(c^ Lfc*BWiiiSlT* 

4.01 mm 2 j; ^ c , *^sswjBHit^ 4 a 
«jt3aan±. «*©t=»«snfc*K««at 

3e*2^LT^4. ^«#7t*2(i. T9V 

s-AWffi, avaa«-4ds«9*«»firi-4if**iitv^ 
mtmkcomizmti&wzmmt^d . s^t. 

[0014] *SHt<0«fl|(Cffi4«^2(OAatia3li 

tWBJtffSLrv^. AftiwszmmizftiEZitiz 

1 1: J: 0 , 1 Sr?i< "f 4 i t *<-C# 

4. -eco^S. M«t>'*X^-x^ia4^i:^T- 
1=4. 

[0015] #**20A*fffi3tt3fi(c«i, m.b IX 

m.% i 7>75ti s m.i&tix^&. %my?5 trut, 

ffS-frftiotiSroTV^. 4fe, &ft?>T5aHim 
9bt5VT5 36»fe»*fen4**R»LTASt 
ffi 3 fc**#< ft*T ;P S -7 AScoRtffr 7 
nTV^4. #3fe*2cOAIW3WH^ffliJMC«i. mtf 
«8K»LfcjK'Jx^y-fU7^l/-h (PET)H 

jBrtsn^RW^-rsjWiMtsn-ceo, AWH3*» 

fe AIM- 4 3fcMU B* 1 fe ft 3tt 4 CO S- RS± L T V ^ 4 . 
[0016] #3C»2fl5«ffl4 1«, mUb I 

1MWB«SnTV^4. ^^f, CigP9Srs5H4^±T^ 

L-C«*«:*Lfetfi»IB 1 0 ktf?* 
4. QS9««0fiBfctift4tti»ffllOfcffl»ffl 
1 0tT^§n4^lS{±s 74° -9 4° -C'*4it 
tfff*U*. Wfe. flgP9««-ttJltBl 0«> ^B4« 
mmzttLXZil?i\3 7* -4 7" C0^*S: : &LTV\ 
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[001718*:, ^m<7)Bmzm®w&t@m. 1 
n«)i«nwnTiB!t* . £ <vw#m.m. i m 

WlB3A^«^2l*ia5(cA»$-tS. AltUrftli. 

mm3m<mmiz&%ttT-rsvwt 
ztix^itzmmx-^mtmztib. zzx\ *n 

NPHMTCtt. *B4 tfl«93WB*$*itV^<Ot, 
^3t^JS^'«S4<7)^^LT3 0' -8 5' OftB 
rtT*ti«<=0r4J:dt:aj«iBl 0*>fe**tlJ»f$** 
BP*>. A359<oai«ffil 0tt*iB4*:tt 
LT3JK£WLTol><0T'. fiffi4J:>)3fc9A»f£l5:'h 

3 ftoT, ^B4T-^RtN-SJ: 
3&ft?fcoTi>, 02(c^tJ:3(:a3lt®l 0*^ffi 
lt£tf^fc#T£6. ttiffll OKAIftSA 

£6<7>T. ^ffl4^i»#faWfeJ:^B40^K# 
LT30 1 -8 5- tfJft**WLTV^4*«**taj»L, 
It>. iot. »3iaft§» { *BB4OffiKt«LT3 0* 

-85° «o«Hrt-mfcfc<fcs±3taatHioa>& 

4 <fc •) UJIfffi 1 0 WjIfiTJHftlft:* < tthQ&tfhh 

t>K mM4t,z{hm9i)Wf$.ztix^%^m£<<zi l i. 

oT, ^c7)J:3^ffi*c^Sll^«^«f*T/KOjlK 

L. *»-^H4<?)ffiRtWLT3 0* -8 5' O&ffiF*! 
*>*>B#?S3K§SM 1 of 
feitiStBl 0*^tljl«-|.^S-!^rtl»>It* { T'§S. 
[00 181 SI3e»2 0)d!i«9tt. £*fcLT 

wpbbh-%?>ft%.xu r^-ajpj fcv^daw^Baii 

xmzux^&ox, mmi ozmmiti%tfmn 
mm i o eifc o-caawt* <: fc s-Kit-t* c t* 5 
■ess. 

[00191 (gitfl) WT. *a*Mfcov^TKW" 
&. *£ffi*Ki. JJEWt<03B«fcffi41iftt»3ieR«l 

6mmtf5i!!i»**Lfc. 3 0mm. 

0 0mm. JI£#3mmC9gft{fc£$ffllA% & 



Si«»3I^BwfiJtti*Lfciil3eil«S-C*&. BttJfcK 
SISc0lE3t*aiS Ufcttll. 03 CSS* J: o &it»ta 

nft. ait, i«B«wiaat«ifsoft**v^f 

IHOB»:IS«Lfc*£fc:li. *ffi<0ffiH*^^7 5 ' 
[00201 ( SB 2 oUSfcO^Jg ) UlT. 2 

<r>mmmmz^xmmt> jaT*wi«» 
jBia(W)Siito»!B« o *>mt&mkmmb mm 
tmiz^ximmim-ti . xmmnmxu. 
m%mwzm#4*-vm?<thmfciLiz.. m 

4tt, *jlit«OJBffltfc:f*Sffl«5I^Bl5:^«Wt* 
Lfcfi«BtffiE1?*>&. El4£jjcM:dK. *mmm 
IBfi&M 2 izli . ttPWROTL 2 1 $ tlX H 
0, «TC7)?L2 lHz%MblX<r>m#4*-\ i 22ifi 

nxztix^t,. zzx\ *mw<mmi,zmx%ffi2 

3ti. 7L2 1 fe«l«-ri«3tft2<Ortlllffl(cfiqtLTV^ 
4. ?L2 lc7)*iB4»I(±. EWflc2 4*«iS6S 
ixTfcO. ftje^>f*-F2 2frMfc£fc*i*#£RSt 
LT. AltB2 3fcyfc**<J:3fc*-3 , 0>4. 
ate. *HSfi^«T'(±. #3e*2l*lC«*^*-K 

2 2 ^if A-ri.«o-c-. ±iem 1 o&atonjmtfflBwto 
t^btfxzh. 

[ o o 2 i i *«wi±J:gS8i6«^i<oiEart« 
»«. H5t±. ^w^i-Btt^^ai^^wtc 

SU3 lSr^LTtiO. D3H53 UML^t* 

BIT**. ±EWfc«««TW. *H4K=fttt*<0fl 
«9*»jRLfcj&«, H6Ka%tJ:dirP3«tt<Ofl*4 1 
mf$.lXb^\ ltn««K»*Lfc«^f 

fc. ±IE«i6c0^ffiT'»i. »3K*2W±T*I*IK:i!1«9 
imiX\^i)\ ±T»l*I*»feJl*«^lCtt. 
|tK£{l]imi Ot#4S**J:dfc«W5r|6Hc:i5«9*» 

*fcdi» 9 m\-(omm 4 (c^g^ii*$:ife UT t> J: V \ 

\>\ m.%fc2<vmmbm^-hb&%mi 

[00221 

immmi eui. pijL^i ate 1**^1 com 
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mz-tizkifivti. mm3(oftmmmizx 

-8 5° (ommTALXK^i^diz^im^t 
ztifix^h. mxmie&tycomftmziiixti, ®m 
$k<mmz-£& z ttfx'* &tti> tzmiMzw&t 
hzk#x$&. mm5<r>mm%mzxhif. § 
jMcwtt* z b *r* h . mm 6 o»»«ije«cfc 

mnmvmttmgimzjiixtt. mnmbn% 

[Hi i m i ^mmm^zmimm.mmmm 
£*Ltzmmx'bh. 

[02 ] $ 1 *mo^£ffi£iiitt%3^aWftfr 



[03] SaiWtffi4IB«ft3ia»lt«S36**LfcS3t 
[04 ] ^2^Jtom^fc^|,ffi^?B^S^^W 

[05 ] %Bmw%&wttm;giW$:mmiz*uzm 
mmmmxhh. 

wmxhi. 



■mm 

2 3-Altffl 



2 4-RStf* 

9. 4 1— oen 
i o-aatw 

3 1 -DOS 



[01] 



[03] 





[02] 



[04] 
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[05] 




f . 



2 8 




